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What is claimed is: 



i in an iniection mold 



ing system, 



the stream of a flowing melt 

a mixer housing inserted in 
runner manx fold; 



a valve stem slidably inse 



a flow mixer m 



comprising : 



a bore of a hot 



rted in said mixer 



housing, said valve stem 
connected to a piston at 
terminating adjacent a 
bottom distal end; 

a helical channel formed oji 
said mixer housing, s^ 
communicating said f/ow| 



channel of said hot/runner manifold to a flow 



exit, said flow exijt be; 
perpendicular to sa 



being operatively 
a top distal end and 
ozzle outlet at a 



an outside surface of 
elical channel 
elt from a melt 



ng 



iyijj approximately 
lA channel; 



wherein said flowing meltj is transitioned from 
circular flow to annular flow as it travels 
from said melt channefL to said exit. 
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2. The flow mixer of claim 1, wherein said helical 
channel reduces in crosd-sectional area as the 
melt flows from said me ft channel to said exit, 

3. The flow mixer of claiA 1 wherein said outside 
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surface of said mixer housing is tapered. 

4. The flow mixer of claim 3, wherein said bore is 
tapered and a gap between said helical channel and 
said bore increases in the Direction of said exit. 

5. The flow mixer of claim 1 v/herein said bore is 
tapered. 

6. The flow mixer of claim 1,1 wherein said valve stem 
is slidably and sealingly /inserted co-axially in 
said mixer housing and operatively positioned by 
said piston to start and stop the flow of said 
melt through said nozzle /outlet. 

7. The flow mixer of claim yr\ wherein said helical 
channel is formed on thye/ oqtside surface of said 
valve stem. 

The flow mixer of claVjw X , fu^rtfrer comprising a 
locating pin for maintaining alignment of said 
helical channel to said melt channel. 



9. The flow mixer of claim 1, further comprising a 
piston housing rigidLy affixed to said mixer 
housing, said piston /operative inside said piston 
housing to move said/ valve stem in an up and down 
motion . 

If/f In an injection molping system, a flow mixer 
comprising : 
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10 



15 



a hot runner manifold affixed between a manifold 
plate and a backing plajte for the 
communication of a flov) 
one nozzle assembly by 
channel; 



ing medium to at least 
at least one melt 



at least one mixer housing 
said manifold, said 
comprising : 



inserted into a bore of 
milxer housing further 



a flow inlet in alignment with said melt 



channel for the 



medium to a flov exit; 
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a helical channel hav 
sectional area 
travel of said 
said inlet an 
approximately 
melt chann 



communication of said 



ing a reducing cross- 
in the direction of 
melt, located between 
eMt, said exit being 
erpendicular to said 
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a valve stem operatively^d^ftding through 
said mixer ho/using to a nozzle outlet 
of said nozzle assembly, said valve 
stem controlling the flow of said melt, 
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11. The flow mixer of clairfi 10, further comprising a 
piston affixed to saidj valve stem for the 
selectable movement of said valve stem to an 
opened and closed position. 



12. The flow mixer of cla/Lm 11, further comprising a 
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heater in thermal communication with said nozzle 
assembly. I 

13. The flow mixer of claim 12, further comprising a 
locatinq pin for maintaining the proper alignment 
of said helical channel witih said melt channel. 

14. The flow deflector of clairh 13, further comprising 
a spring means in communication with said nozzle 
assembly for urging said nbzzle assembly against 
said manifold. 

^a^^In an injection molding sJstem, a method for 

transitioning a melt flowjaround an obstruction 
and a change in flow direction comprising the 
steps of: 

providing a flow inlet/ \ 

providing a flow exiy wliicjA is at a predetermined 
angle relative ko f^X^ flow inlet; 

positioning at least^on^/m^ce ^ hou sing with a 
helical channel therein between said 
inlet and said/exit, said helical channel 
decreasing in jbross-sectional area and 
directing the /flow of said melt around 
said mixer housing such that the melt 
exhibits substantially uniform flow 
velocity and k substantial reduction of 
stagnation points when said melt reaches 
said flow exalt. 



16. The method of claim IE, further comprising the 
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steps of: 

providing a valve sfem slidably inserted into 
said mixer housing and operatively 



positioned to 
said medium 



start and stop the flow of 



17. The method of clai 
is tapered. 



The method of claim 15 
channel is formed on 




herein said mixer housing 



herein said helical 



sjaid valve stem. 




j n ^ n -jp j nni--i nn - inMlHi iwj Kygy .em r a flow mixer in, 



the stream of a flowing melt comprising: 



a mixer bushing inserted in a bore of a/hot 
runner manifold; 

a valve stem slidably inserted y( said mixer 
bushing, said valve stem be4ng operatively 
connected to a piston at A top distal end and 
terminating adjacent aynozzle outlet at a 
bottom distal end; 

a helical channel formed on an inside surface of 
said mixer bustling, said helical channel 
communicating said flowing melt from a melt 
channel of/said hot runner manifold to a flow 
exit, sa/d flow exit being approximately 
perpendicular to said melt channel; 



w 



herein said flowing melt is transitioned from 
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circular f low— ttr~ghnular tlow as it travej 
from said melt channel to said exit 



20. The flow mixer of claim 19, whe^in said helical 
channel reduces in cross -sectional area as the 
melt flows from said melj/channel to said exit, 

21. The flow mixer of jzlaim 19 wherein said inside 
surface of said/mixer housing is tapered such that 
the gap bety^en said helical channel and said 
inside surface is gradually increasing in the 
^dTp^6tion of nTeTfielrt---^iai 



22. The flow deflector of claim 19, wherein said valve 
stem is sliiably inserted co-axially in said mixer 
bushing and! operatively positioned by said piston 
to start amd stop the flow of said melt through 
said nozzle outlet. 



ThP flnw Tnivp r of rl aim 19, further c r o mm^s4ft€h 
locating pin for maintaining alignment^f^said 
helical channel to said melt ch&ptrfel 



24. The flow mixer of^elaim 19, further comprising a 
piston housip<f rigidly affixed to said mixer 
bushinq^said piston operative inside said piston 
hoaxing to move said valve stem in an up and down 
- motio n" 

7^>. In an injection mo/ding system, a flow mixer in 
the stream of a f /owing melt comprising: 
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a mixer bushing inserted in 
runner manifold; 



bore of a hot 



a helical channel formed onj an outside surface of 
said mixer bushing, saicf helical channel 
communicating said flowing melt from a melt 
channel of said hot runAer manifold to a flow 
exit, wherein said flowjexit causes a 



predetermined change in 



flow direction as said 



flowing melt travels frfOTi said melt channel to 
said flow exit; 



stagnation points has 



wherein the formation of 

been substantially redticed 



26. The flow mixer of claim 25 
bushing is tapered. 

27. The flow mixer of claim 2 
tapered . 



wherein said mixer 



wherein said bore is 



28. The flow mixer of claim 2(5 wherein said mixer 
bushing and said bore is Itapered. 

29. The flow mixer of claim 28 wherein a gap between 
said bore and said mixerl bushing gradually 
increases as the melt tjavels from said flow irtlet 
to said exit. 

30. The flow mixer of clairrt 25 further comprising a 
cover and a plurality Jbf fasteners rigidly 
affixing said mixer bushing to said hot runner 
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manifold. 

The flovi mixer of claim 25 wherein said exit 

communicates said flowing melt to an injection 
molding r^ozzle. 

The flow mixer of claim 31 wherein said injection 

molding nokzle is a hot tip nozzle. 

The flow miker of claim 25, further comprising a 
locating pirn for maintaining alignment of said 
melt channel \to said helical channel. 

The flow mixe:t\ of claim 25, wherein said helical 
channel gradually decreases in cross-sectional 
area as said m^lt travels through said helical 
channel . 

In an injection folding system, a flow mixer in 
the stream of a fVL owing melt comprising: 

a mixer bushing inserted in a bore of a hot 
runner manifold; 



a helical channel formed on an inside surface of 
said mixer bushilng, said helical channel 
communicating said flowing melt from a melt 
channel of said hot runner manifold to a flow 
exit, wherein saijd flow exit exhibits a 
predetermined change in flow direction as said 
flowing melt travels from said melt channel to 
said flow exit; \ 
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a pin inserted co-akially in said helical channel 
which at least initially directs substantially 



all of the flowir 
channel; 



g melt into said helical 



wherein the flowing {melt exhibits substantially 
uniform cross-sectional velocity and the 
formation of stagnation points has been 
substantially reduced when the flowing melt 
reaches said exit. 

36. The flow mixer of claim 35 wherein a gap between 
said helical channel and said pin gradually 
increases as the melt' 1 travels from said flow inlet 
to said exit. 

37. The flow mixer of claim 35 wherein said exit 
communicates said flowing melt to an injection 
molding nozzle. 

38. The flow mixer of claim 37 wherein said injection 
molding nozzle is a hat tip nozzle. 

39. The flow mixer of claim 35, further comprising a 
locating pin for maintaining alignment of said 
melt channel to said hjelical channel. 

40. The flow mixer of claim 35, wherein said helical 
channel gradually decreases in cross-sectional 

i 

area as said melt travels through said helical 
channel . 
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41. The flow mixer at claim 35 further comprising a 
cover and a plurality of fasteners rigidly 
affixing said Jnixer bushing to said hot runner 
manifold . 



/j p/ln an i n nn mnlHing system having a heated hot 

runner manifold with a primary melt channel formed^ 
therein, an injection nozzle comprising; 



a mixer bushing having a helical channel wit}* a 
flow inlet and an exit formed therein; 



~~ a nozzle body having a melt channel fo/med therein 
and co-axially located aroundysaid mixer 
bushing, said melt channel i/n fluid 
communication with said f}/6w inlet and said 
primary melt channel in /fluid communication 
with said melt channel, 

a movable valve stem inse^ed co-axially in said 
helical channel fi6r selectably starting and 
stopping a flowing melt. 

43. The injection nozzle of claim 42, wherein a gap 
between said helacal channel and said valve stem 
gradually increases as the melt travels from said 
flow inlet t/ said exit. 

44. The injection nozzle of claim 42, wherein a melt 
passao^way in said mixer bushing is located 
between said pri mary melt ch annel and said melt 
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The injection nozzle of claim 42, further 
comprising a locator] affixed between said nozzle 
housing and said mi>jer bushing thereby maintaining 
the alignment of sa|d melt channel to said flow 
inlet. ! 



31 



